In cattle, it has been suggested that follicular fluid has direct modulatory effects on follicular growth and maturation. In 
Introduction
In cattle, growth and maturation of a large presumptive ovulatory follicle is associated with regression of the other follicles in the cohort of recruited follicles (Pierson and Ginther, 1988; Savio et al, 1988; Sirois and Fortune, 1988; Fortune et al, 1991) . The mechanisms involved in the induction of atresia in the smaller follicles of the cohort, and in the survival and maturation of the dominant follicle in an environment that is hostile to the other follicles have not been clarified. There is clear evidence from superovulation that FSH administration can override follicular dominance, suggesting that FSH plays a key role in the control of these events.
However, in humans ovarian factors secreted by the dominant follicle have a modulatory role in induction of atresia of the smaller follicles (di Zerega et al, 1982) . In addition, in pigs, factors in the fluid of the dominant follicle may affect its survival (Ledwitz Rigby, 1983) . Compounds that affect cell replication and steroid production have been identified in the follicular fluid of cattle (Baxter et al, 1995; Rouillier et al, 1998), but the relationship between follicular dominance and the presence of these compounds has not been addressed. Hence, the initial aims of this study were: (i) to determine whether the fluid of dominant follicles affects the aromatase activity of bovine follicles in basal and FSH-stimulated conditions; and (ii) to determine whether any effects on aromatase activity could also be detected in ovarian venous blood draining the dominant follicle. Revised (Law et al, 1992; Wood et al, 1993) . Hence, the additional objectives of this study were: (iii) to compare the patterns of proteins stored in follicular fluid (that is, involved in follicle regulation) with those secreted outside the follicle using twodimensional PAGE; and (iv) to identify the main compound differing between these two fluids by two-dimensional western blotting, and confirm its presence in the ovary by immunohistochemistry and western blotting.
Materials and Methods
Collection of serum and follicularfluid
Ten cyclic 3^-year-old heifers were examined for oestrus once a day with a vasectomized bull. During the second half of the luteal phase, all animals were synchronized by a single injection of a prostaglandin analogue (Prosolvin, 1 ml i.m.; Intervet, Angers).
Starting at the time of luteolysis, ultrasound examination was carried out once a day to monitor growth of the dominant follicle and identify on which ovary (left or right) it was developing. At 48 h after administration of prostaglandin, all heifers were anaesthetized by injection of 5 g sodium thiopentone (Rhone Poulenc Rorer, Paris) i.v. and was maintained by halothane in oxygen. Two 10 ml blood samples were taken from each heifer before anaesthesia. After clotting, the serum samples were pooled. The reproductive tract was exposed at laparotomy and the ovary bearing the dominant follicle was identified. A 5 (Fig. 4) . Inhibition caused by 180 µ follicular fluid was marginally (P < 0.1) stronger than that observed with 90 µ follicular fluid (Fig. 4 
Electrophoresis
In the two-dimensional gels, 25-70 spots were detected. The major proteins (three slightly acidic proteins at 45 kDa and a group of basic proteins at 30 kDa) were common to all samples and their concentrations were not related to the origin of the sample (Fig. 5) .
In contrast, amongst the proteins present in moderate amounts (darkness intensity > 100 000 arbitrary units), three groups had interesting characteristics. The first was a set of high molecular weight basic proteins that were only found in the incubation medium. The differences in the two other groups were only quantitative. One protein (90 kDa, pi 5.8) was present in greater (P < 0.05) amounts in the fluid from dominant follicles (2.0 ± 0.09% of the total proteins) than in the incubation medium (1.3 ± 0.1% of the total proteins) and the fluid from non-dominant follicles (0.86 ± 0.13% of the 1t otal proteins) (Fig. 5) (Fig. 6 ).
Evidence that follicles and follicularfluid contain hsp 90 A signal at 90 kDa was detected in all samples after follicular wall proteins were separated with one-dimensional PAGE, electrotransferred and the membrane probed with the anti-hsp 84 antibody (Fig. 7a) The relationships between follicle size, follicle atresia and cellular hsp content were analysed in all 26 follicles by two-way ANOVA. There was no effect of atresia, or size atresia interaction, but a significant size effect was detected (P < 0.05). Cellular hsp contents were 32.8 ± 5.7, 28.0 ± 4.2 and 9.0 ± 3.2 arbitrary units in follicles of 6-8, 9-12 and > 13 mm, respectively. Follicular fluid proteins from the same samples were probed with the AB119 antibody and provided a major signal at 90 kDa (Fig 7a) antibody. This demonstrated that hsp 90 was present in follicular fluid as a single spot with physiochemical features (90 kDa, pi 5.8) similar to those in the spot identified earlier as preferentially stored in the follicular fluid (Fig. 7b) (Fig. 9a) . The estimates of and V values (Fig. 9b) (Sirois et al, 1989) and sheep (Driancourt et al, 1996b (Law et al, 1992) and those in which such an effect was not reported (Moser et al, 1989) . In addition, the inhibitory effects of bovine follicular fluid on follicular growth in sheep (Larson et al, 1991; Campbell and Scaramuzzi, 1996) indicates that its action is not species specific. In the present study, the inhibitory action of follicular fluid was observed in the absence of FSH. This suggests that the compound identified is different from those described by Rouillier et al (1998) and Baxter et al (1995) . In contrast, similar activity has been detected in follicular fluid from pigs (Picton and Hunter, 1995) .
The inhibitory activity of follicular fluid is unlikely to be related to its steroid content. Some of the experiments in this study used raw follicular fluid which contains steroids (testosterone and oestradiol). Raw fluid was used to mimic more closely the conditions in vivo and because in addition to binding steroids, charcoal treatment may also remove proteins from follicular fluid (Tsonis et al, 1983) . However, the use of raw fluid makes the interpretation of results more complicated. Therefore, the testosterone and oestradiol concentrations of all biological materials were measured.
The concentrations were found to be within the range observed in earlier studies of follicular fluid (Ireland and Roche, 1983a,b; McNatty et al, 1984) and ovarian venous serum (Wise et al, 1982; Ireland et al, 1984) . Several Gupta, 1996) and even in seminal fluid (Munoz et al, 1996) . In addition, translocation of hsp 90 between the cytoplasm and the nucleus has been observed (Berbers et al, 1988) (Schneider et al, 1996) .
